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[fS5ft3S3] mJlEA^;e)SMo.5 Ti2 (PO4) 3 (M=M 

g, ca) x^m\tti^—mi^±^^t^m^mii^tzn 
im^msi mm^kmi^K AxMo.s Ti2 (po4) 

3 (A=Mg, Ca, Zn, AK M=M g , Ca) (D 
ltt*«6l tfflBiEfiidSF 6 2 (MO4) 3 (M=S, 

w, Mo) (D-m&.^^^t^^t^^mt't^m^^i 

[S^3g8l tulSlE^ld^AxF e2 (MO4) 3 (A-M 
g, Ca, Zn, AK M=S, W, M o ) (D—mU± 

Sr-^tf c t tir^ If 7 ia^(D«mo 

J^MgCo204. MgMn204. MgW04. MgZr 
O3, MgCeOs. Mg S n03C»— tufB>< 
:/;0S;;j7/WVj7 A-ef^C a Mn O3. CaMn204. Ca 
C0O25. CaCo204. CaSn03> CaW04. 
CaCeOs. CaFe O2.5 (D—m&s±^ mW.^ 
^i&T^ftZ nW04. ZnMn204. ZnCo204CO— 
mSi±. fltjfB>r:r>'/65r/w^::^!^A-TrJiMn A 1 2O4. 

C o A 1 2 O4 <D-m&.±x^^ t sr#iaar-r5ft*« 

Iff^Jt^Sl 1 ] Mo. 5 T i 2 (PO4) 3 (M=Mg, C 
[if^^l 21 Fe2 (MO4) 3 (M=S, W, Mo) 
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^ffitcj: 19 2ffi?icv>b3ffl(^^Jg><::^>'Sr#Ai'5ri: 
[0 0 0 1 1 

2tf^c^v^U3ffl>f:^^^fflv^^#^7K«:fi?^K 

[0002] 

[0 0 0 31 b;i>b. mm^\^^'^ti^v^^j>^}^^n 

[0 0 0 41 
[0 0 0 51 

ftj 12 ^ 31 ^ u T # ^ tt 5 ^ a ^ fc O { b -g^ ^ fe 
^v^^it^^lE-1';r:x^pIi^5K)^-^*A • flJigtr-t ^^KSr-g- 

ftfjfa«»H*«<^^a^ffii:bTr-feh;^hy/w^ 

[0 0 0 61 ^fc. *^0^tc:J:5A1^coaa3g;^&fi:. M 
0.5 Ti2 (PO4) 3 (M=Mg, Ca) — 

[0 0 0 71 ^ b^-*^p>g^-J:^JE^l^ojK3t*■&^i. f 

62 (MO4) 3 (M=S, W, Mo) cJ:»93lfmS— a 
[0 0 0 81 

[^js<7>?i^ffii :^^m\c^n^mm(o~'mmt\.x. m 

50 i^^M.^ ms&. Tju^=:.^j^^^t^:iti:i^mtir^o 
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[0 0 0 9] m(Ommt\^X. tfliBIE^^i^F e2 

(MO4) 3 (M=S, W, Mo) ^^tfw^. ^fznm 

>^;5W^;^^v'!j7iNT'{iMg C 02O4. MgMn204. M 
gW04. MgZrOsx MgCeOa. MgSnOaCO^ 
®«_h. HljfB>r:^>^;65:;&/Wv'i^A-CJ:iC aMnOa. C 10 
aMn2 04. CaCo O2.5 . CaCo2 04. CaSn 
O3 V C a WO4 . CaCeOs. CaFe O2.5 (D—^^ 
_b. mj|5-<:^>';65Si&T*f^Z nW04. ZnMn2 04. 
ZnCo2 04(D— SW-tx mU-<:t>:d^T/U^=zt^M,x- 
JiMnAl 2 04. CoA\204(D—m^±Rnmm4:t 
^-^d^Jf A^tbfcAx F e (MO4) 3 (A = Mg, Ca, 
Zn, AK M=S, W, Mo) ®W_bT*fe5 :i i 

[0 0 1 01 :^h\z%\](Dnmt\^x. wimikmt^. 

fcAxMo-5 Ti2 (PO4) 3 (A=Mg. Ca, Z 

n. . Al. M=Mg, Ca) J: 9 3l«tt§— SfiJl-hS: 

[0011] :^mM<D^mRx^^Em(Dm^^^(D-mm 

[0 0 12] 

*«mT*ffiV^6 2ffi>Sv^b3«O^JR>r::^->^: UTJ^. 
[0 0 13] *5ll^f^:J:5m?feft. jffiib-r :^://65^IBo 

2at>b<l^3>(ffi(D^:^>^T-fc5fca6l;i. im<DV^^ 
^fz^tih(D4 :tl^^m7u\^xn^tL^^m^ti\^'t(D 40 

^mi^. V ^^j>^^m'^^(oit^m\^it^x^m.^x(D 
[0014] 'r^j:^'hmmmmm^^mmirix\i^ y ^ 

^^i^(^-3. 1 VlCit^Ur. •^i/^v'!^A-T?(i-2. 
3V. :^/W>^J>.X\^- 2, 8V. Ml&r^fi- 0 . 8 
V, T/W^^-^ixT-ti- 1. 7Vtnti:miiL^^l.X^ 

i^^m^^m\^x^Rft>mm^m^ibivx^o. ^^i* 
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[0 0 15] *fcr^^bfiSt^t>]Sv^c: 

y ^r>A(D 1 8 lX:tCittibT. '^i5^^^>^'>i^T*fi 6 4 
9t:. :^/Wv^»>A-CJi8 3 9*t:. EEI&"T:f^4 2 Ot:. T 
/U^n»>j>.-e{i 6 6 0'C^ffiV^fci^). 

[0 0 16] ^/ci^i4iB/^a?&^f^M-r5fcie)tcfi. m 
mm^xcom^-^ :^:^<o^Wif>^^j>^-:<xmmm:^^'^\^^ 

[0 0 17] :^mm\^^\^^xm>^(Di^fi^n-^fz^^:^^ 

[0 0 18] mllBAfli^ LTfi. t&f5>r:^>^S:a7cLT 
W ^ ^ ^ M ^ f i ^ { -g^ % 5 V ^ { t HU IB -r :^ >- ^ ^ 

[0 0 19] mmAmt^wim^:t>^'^mm^m 
A' m.mxt^mm^^t^:^t^WMt\^ti^^n. a 

ntim-^mmst vxmq.5 Ti2 (P04) 3 (M=Mg, 

Ca) <0—mSX± (-T^J^f^^. Mgo5 Ti2 (PO4) 3 
^Cao.5 Ti2 (PO4) 3(Dm^«nX^-DXhX\^^) 

{zv^m^iv^T ii^mm^mm^^m^^:it7^-x^ 

[0020] — IE^^^®;6^ <^ t>l-HulB-r:^>^* 

^mmmm<7:>m^i^. ib:^-(Dmm\^mW}X^ ^mm 

^nmx^^^Wxh^::itt^'^^^tf^^o 

[0 0 2 1] -^wT^ ^i6Mo.5 Ti2 (PO4) 3 (M = 

Mg, Ca) CD— SJ^_h^cs^^|E^;r:/^{l:^&^}/c^v^bm 

[0 0 2 2] ^t:^e?J^ffiS^^V^T^fA■f S^-g^li. T/U 
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m^J:tlcmm^'^. Md.s Ti2 (PO4) 3 (M-Mg, 

ca) (D-m&.±tRiS^^'^^^t\^x-DX. #5::^ 

[0 0 2 3] ®^>ft:^6?I^ffiSrfflVNT#Ai-^m-g^(^. 
M0.5 Ti2 (PO4) 3 (M=Mg, Ca) (D—m^±. 

[0 0 2 4] ::coJ: 5{-br#e>tt5^Kfi. {b^^A 
xMo.5 Ti2 (PO4) 3 (A\'Xl^A^tlftmU^:t>. 
fc<hx.J^Mg, Ca, Zn, AK M = Mg, Ca) ^ 

[0 0 2 5] m)fa#ffiT*#^tv/cA1^%Si:. 

[0 0 2 6] MISiEffiife^K^ UTJi. Fe2 (MO4) 3 
(M=S, W, Mo) (D—mU± (Fez (SO4) 3. 
Fe2 (WO4) 3. Fe2 (M0O4) 2(DmX^mi^^tl 

[0 0 2 7] Fez (MO4) 3 (M=S, W, Mo) (D 

m^\t^ _b-Tr^byhAxMo.5 Ti2 (PO4) 3 (Afiffl 
A^t\.fzmm4:tl^. fzt^l^M^, Ca, Zn, A 40 
K M=Mg, Ca) (0-®mJlSrAfii^^S^-fflv^sr 

[0 0 2 8] %fzm(om^(D^ :t>^mmMMt ur. 

K-f r^V^rW^-r 5 r ^ (7)T*# ^i^SSrfflV^S r J: 

[0 0 2 91 ::L<D^\^m\i^hti^iEmm's.t\.x\x^ m 
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[0 0 3 0] mmcD^^^mfzir^nt L.xn. wm^ 

y^XDm-^fzt, '^i/^-1^^jUX\'^MsC 02O4. Mg 
Mn204. MgW04. MgZrOa. MgCeOs, M 
gSnOs, :^/Ui^^J>^X\'±C aMn03. CaMn 
2O4. CaCo02.5. CaCo204. CaSnOs. C 
a WO4 . CaCeOs. CaFe O2.5 . Z n 

WO4. ZnMn204. ZnCo204. TJl-%=^'>J^X 
f:iMnAl 204. Co A 1 204dS^tf tnSo 

[0 0 3 1] :^nh(Dmm\^. ^m\^mn4:t>^^m'^ 
mm\t,'^^mKXh'rmm'r^:itt^x^. ts*4^*p<D 

[0 0 3 2] $^tc. B^JfB>r:t^^^*^c^V^^KT*fco 

X s-tfriE>r :r v^*A-r s r ^ i o riESiiKi 

HtfE^:^>'^?^#A • «:6SpItg/^F e2 (MO4) 3 (M 
= S, W, Mo) J: '9al^^tt^--®il^±^^%K^fflV^ 

^>^if A-r ^ ^ t ^5T*# 

[0 0 3 3] ;e)^;0^5^lS<^ bTti|IH'Y:t>^^'^t?^^^ 

«^Cbr^V^^r <>{Cj:oT. jE^^ifeKAxFez (MO 
4) 3 (Af^#A^ttfcSuffi>r:t>^. :rci:;it^Mg, C 
a, Zn, AK M=S, W, M o ) ^^jS.'T ^ ^ tfi> 

[0 0 3 4] J: 5 l^X^^ VfzmU-^ :ti^i:^ 

/ufds^m^^Em\m\^^fzmm.xn. i^mRu^mmmtx^ 

^ti.^tl.HUfE(^Mo.5 Ti2 (PO4) 3 (M=Mg, 

mm^m<oikm\^wim^ :t>^^^^t^jim^^^xh 
!9. mm^m^i^tz:i^M<Dt.'i^m\^x^ ^scm4r^T5- 

[0 0 3 5] ^fc. :z(Dmmhmmnmtmm\^. 
-r 5 SiS Hu fa>f :r V <^ r«i <d^W} (D^xh^<Dx 

[0 0 3 6] 

xn^^\^\ fj:^. mmmi^^^^xmm.(oi^MRxfM'&i'^ 

[0 0 3 7] 
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10 0 3 8] mmmE, th. ^Ji;^/^v^'^^% 
(i^mm. Mm) 2. 4^^>$'>-s«3, 5_b{cH*-r 

[0 0 3 9] ^^c^c:^^mffiE, e' sr=fA^8f;i#«u/c 10 

V-Vme, 7lc;^^:y h^gtcj: 10ml 

[0 040] &.m(r>%wcm^mfj:^(Dmm.^t^^m^n 

±xmm (2 5X:) T*^TV^. i^^^^KjtsCxmmn^^'e 

I c J: o T -fe <D ^ ^ ^ tt 5 « at ^ ^ 

r-fe h h y o . l m o l / l T*ig| 

mmmm^mmi^. ^hic^mmwxh^i^&mm'rh 20 

[0 0 4 1] :^/Vv'r^^m®(D^«? -^ffffl {-% 

1 m A/ c m2 T- 1 ^ ^ \^^^ /l-irm *9 3g-r t 

Tirhr^hy/v (AN) . jg?®^^'^ t''u>' (PC) , 
N, N-v^^^/^/Jn/WAT 5: K (DMF) (DE^mM^^ 

[0 0 4 2] |El2t;ifi. ±m^/l-(Dm:^<D'^-< i^/l-X<D 

:^/i^i^^j^mm(Dm&(Dms^i\:^^^o mxv. pc 

(Dmt^t^^L^X^b^\^^:Ltt^^7b^^o ^fz. AN^ffl 

v^fc-&/^^■i. 2 oiHijeAif-^r^j'yw^^ipiSUTt®^^® 

[0 04 3] 

i<D'^/vtmtmm<r>^^^m\i^xwmt:notio 

[0 0 4 4] lEmmK^m-t. K^^^bfc^. «&#L 

/v^?^u. :iEffi^^J-<i-5^ hSrf^SSuyto rtb^f^fflS 



^^Ei:L3to 

[0 0 4 5] ^fc. A«iE' 4^S:;^7/u^'e7Am^ 

1 m o 1/1 (^igiJ^^®^;^7yUv'!>i^(DTir h 

^ h y>'^^M^ffiv^yho immm^. ^mc^y^^xmm. 
[0 0 4 6] i^mMmx\t^ ^mmnt bxc a 0.5 t 

i2 (PO4) 3. Fez (MO4) 3 (M=S, W, Mo) 

EI3{c^U/Co 
[0 0 4 7] ;i<D|llct ^ . fSJttOO^KT-ty 1 0 OmAh 

#tCFe2 (SO4) 3tiSSc«^S:d5)jttj3 4 OmAh 

\^xmh^mxh^t^K.hfh^o 

[0 0 4 8] SScS^tt^g^^cOC ao.5*x Ti2 (P 
O4) 3l^. 19*^1. 5^/KD:j&/Uv^!5^i^-<;^ 

mnmxi^^f^ik'mMm.^TT^x.fzF ez (S04) s^ffl 

V\ :^fii(c::3&/V->!?A^:^V#A^<^C ao.5« Ti 
2 (PO4) 3S^fflv^5r ^icJzoTf-^r^/v^ttlcffitt 

<g^gtc»iiijiEKi^ <k ^m\^ x^x^^m-mm-^ /vi^ a ^ 1 

mo 1 / 1 a^^mXT^ hc^ h y 
[0 0 4 9] ^fc. A11^K<^®^---OS^;(JD»f^. 

bTf^MUfctt*^. m^ft^^O. 05mA/cm2T* 

3S0ca^^^fTo:^c<J:r;5. ^1. ovcoYfrnnj^xWi 

n^tL^mr 8 OmAh/gT*fcl9. «J 1 0 OlHl<p-9->r 

^ /i^t^-^mx-h^fzo 

[0 0 5 0] 

[it^^lll] M^H<^ LTL i C 0O2. ^mt bT 

y ^ A^srffi v^T^^6«^J 2 ^ i^«<D:*-feT- y ^ 
m^^?^ '^/i-(Dm^mm\cmmt l i p fg i 

mo 1 / I t?ffi£^bybt><OSrfflV>:/to 
[ 0 0 5 1 ] Sca^Sft. 0 . 5mA/cm2 

xmmmj^Tb^s, ov\cfj:^^xmm\^^i^fzo "tcou 
mmm2x<D:^^m\cx^mm<omtitmL.. m 
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At 



9 10 



[0 0 5 2] 

mi] 









mm (mAh/e) 


IUEM2 


Fe2(S04)3 




1 8 0 




LiCoOz 


u 


1 3 0 



[0 0 5 3] 

m2] :^mm\^m^^^^nMm^x-(D:fy /u-y^ M.mmoo 20 
mm mm) • tff a (^m) ^ttsr^-rnio 



1 
2 
3 
4 
5 
6 
7 
8 




1 ; -b^UMS 




100 100 100 100 100 100 
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